Dexamethasone in cattle: pharmacokinetics and action on the adrenal gland.
The pharmacokinetics of Dexamethasone (DXM) was studied in four cows all of which received DXM alcohol and DXM 21 isonicotinate (as a solution) by the intravenous and intramuscular routes. Concentrations of DXM and cortisol were determined using high performance liquid chromatography. An additional study was made in a second group of four cows which received intramuscular DXM 21 isonicotinate suspension for the assessment of DXM suppression of adrenal gland function. This was determined by measurements of base-line and ACTH-stimulated cortisol concentrations, before and following DXM administration. Following intravenous administration, the disposition kinetics of both formulations were described by a two-compartment open model. The half-times of elimination were similar; 335 and 291 min, respectively, for DXM alcohol and DXM 21 isonicotinate. All other pharmacokinetic parameters were not statistically different indicating that DXM was almost totally available (from DXM 21 isonicotinate). Following intramuscular administration, no significant difference in parameters was observed between the two formulations. Peak plasma concentrations were reached at 3 to 4 h post injection and bioavailability was approximately 70%. DXM was not detected in the plasma after the intramuscular administration of the suspension. The mean control plasma cortisol concentration was 8.8 +/- 3.03 ng/ml. Following intravenous and intramuscular administrations of DXM alcohol and DXM 21 isonicotinate (solution), cortisol concentrations initially increased. However, at 120 min (intravenous) and 2-4 h (intramuscular), concentrations were negligible; 24-72 h and 48-96 h, respectively elapsed before concentrations returned control values. Following DXM 21 isonicotinate (suspension) there was no initial increase and concentrations had not returned to normal in all four cows until 52 days post administration. Similarly, ACTH-stimulated plasma cortisol concentrations decreased progressively and significantly post administration. At 52 days, response to ACTH was normal in all animals.